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susceptibility for progression of knee osteoarthritis and tibial cartilage
volume loss: not only genes run in the familyTo the Editor:
We thank Kuijer et al. for their interest in our study and appre-
ciate the opportunity to respond. We concluded in our study1 that
the offspring of subjects having a total knee replacement (TKR)
have a greater worsening of radiographic osteoarthritis (OA) and
higher medial tibial cartilage volume loss over 10 years compared
to community based controls, and most of these changes were
mediated by baseline differences (including BMI) between the
two groups. Kuijer et al. have raised an interesting and valid point
that individuals with a lower socioeconomic position (SEP) are
more likely to perform physically demanding work resulting in
knee bending/lifting2,3. Hence they are more prone to develop OA
at an earlier age due to increased knee-demanding work and this
non-genetic factor might have also accounted for the associations
we described in our study.
Occupational knee bending/lifting was assessed in the Offspring
study through a self-administered questionnaire at the baseline
and 10-year follow-up visits. Participants were asked, “If employed,
does your occupation involve signiﬁcant knee bending and carrying
heavy objects? e.g., Delivery work.” There was no signiﬁcant differ-
ence in the distribution of occupational knee bending between
the two groups (offspring ¼ 34%, controls 31%, P ¼ 0.781) at the
baseline. Furthermore, there was no signiﬁcant difference between
the two groups in terms of change in occupational knee bending
over 10 years. Difﬁculty in bending to the ﬂoor was also assessed
using the relevant question in the Western Ontario and McMaster
Universities Index of OA (WOMAC)4 questionnaire. There was no
signiﬁcant difference (P ¼ 0.236) between the two groups for difﬁ-
culty in bending to the ﬂoor (not the wholeWOMAC score). Adjust-
ing for these factors did not change the effect size of the association
we presented by any meaningful amount.
In further analyses we were able to ascertain SEP of all the par-
ticipants. Residential addresses were matched to Australian Bureau
of Statistics (ABS) data5 to identify three markers of area level SEP:
(i) relative social disadvantage, (ii) economic resources (iii) educa-
tional and occupational opportunity. Absolute score given to each
area by ABS in all three categories, as well as scores categorized
as deciles relative to the general Australian population, were
computed for each participant. There was no signiﬁcant difference
between SEP of offspring and controls for all the three above
mentioned categories and again adjustment for these factors didDOI of original article: http://dx.doi.org/10.1016/j.joca.2015.02.1000.
http://dx.doi.org/10.1016/j.joca.2015.05.031
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was no multiplicative effect when BMI and SEP/occupational knee
bending were accounted for in a single model.
The genetic associations we reported were largely mediated by
baseline differences (including BMI, knee pain, cartilage defects,
bone size and leg strength) between offspring and controls. SEP
and occupational knee bending/lifting, although predictors of
OA2, had a similar distribution in both groups at the baseline
and follow-up visits and following adjustment did not affect the
associations we described in our study. Kuijer et al. referenced a
study by Martin6 describing a multiplicative interaction between
BMI and lifting, however the authors in that study acknowledged
that out of 30 interaction tests they performed, only two were sta-
tistically signiﬁcant at the 5% level. It is possible that these two
signiﬁcant interactions reﬂect chance rather than true associa-
tions. We do acknowledge that the argument put forward by
Kuijer et al. is biologically plausible and there are still potential
weaknesses in our analysis. First of all, the occupational
bending/lifting measure in our study is rather simplistic and
only accounts for the presence/absence of exposure rather than
the precise duration and intensity of the exposure, which might
be potentially more crucial in OA pathogenesis. Secondly, SEP
markers used in our analysis, although similar (and more detailed)
compared to the earlier study7 referenced by Kuijer et al., are
proxy measures. Adjustment for household income and educa-
tional level of each participant would have been ideal for such
analyses.
To conclude, we thank Kuijer et al. for the opportunity to discuss
this important occupational risk for OA. Interactions between ge-
netic and non-genetic factors leading to OA are complex and
require further studies with whole joint imaging to come up with
effective preventive strategies.Competing interests
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